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N. .)., of any rliange of addres.s. 
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The Lighting: of Textile Mills 

lujormat'ion Compiled by A, L, Poivell 
Lighting Service Department 

Inirodiidory 

111 the latter part of the 19th century electricity was iiitroJuced 
in the ir.ilh both for power and light. Prior to 18J)0 very little over- 
time work or work during the dark hours was attempted in the 
mills, because of inadequate illuiinnation. Early lighting w^as by 
means of tlie talloiv candle ^vhich was later superseded by the 
kerosene lamp and the open flame gas burner. About 1890 the 
carbon incandescent lamp and the carbon arc lamp were introduced. 




Fig. 1 

Night View. Bale breakers in a cotton oill lighted liv 100-watt Edison Mazda lamps 
in aluminum finish deep bowl steel reflectors hung lo ft. high, spaced 21 by 
14 ft. This nrrangement furnishes an even tlistributlun of light of 

muilerate intensity 

The improvements in the lighting unit paralleled the improvements 
made on the machines lucd in the manufacture of cloth. 

With the intnxluetion of efficient lamps and reflecting devices, 
mill managers began to give considerable attention to the question 
of artificial lighting. Tremendous strides of advance were made, 
and in the last ten vears lighting has been completely revolutionized. 
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]\ruch higher standards are tlie practice, and tliese have been 
attended by great ecouoinic gains in mill operation. The value of 
correct illiiniination has been completely demonstrated and the 
future looks very bright. 

Lighting is destined to assume an even greater importance as 
the cost of labor and materials increases and competition becomes 
keener. It may even become a deciding factor between pnifit and 
loss. Lighting is not a necessary expense to be minimized, Ixit is a 
most important aid in the economic production of cloth. 




Fro. 2 

An Installation of Deep Bu\vl Purcelain Enameled Steel Kctlcclors and IDO-wiitt Eilisun 

IMazda Lamps TTnag 1^2 ft. High, Spaced h2 by 22 ft. in the Picker Ruom of a 

Cotton Mill. The white side walls and crilings give ex<ellc-nt diffti^ion tn the 

liglit and prevent llie room appearing gloomy. This conditinn somi'- 

tinics prevails when deep bowl reflectura are u:x.-d in roomsi with 

dark surroundings 



It has been very definitely jjroven that high intcn^ty H^ditin^^ 
gives material increases in production. See Hulh'tin Index 17. 
Suitable light Is as essential to the safetv of emplovees as anv of 
the guards applied to belts, ptdleys, etc., and t!ie mill manager is 
urged to study liidletin Inrlex IS, entitl-d, "Li^'ht and Safetv." 
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Methods of Illn?ninafio)i 

A few years ago low oandle-power, in'^fficient carbon incandescent 
lamps and high candle-power arc lamps were the only two electric 
illiuiiiiiants suitable for textile mill lighting. At this period there 
were two extremes of practice: drop lamps hung close to the work 
or arc lamps hung as high as possible and spaced quite widely. 
Direct lighting was universally employed. The drop lamps were 




Fig, 3 

Night \ lew. Carding department, lighted by aOO-uatt Edison Mazda C lamps in 
deep bowl euanieli d >teel reflectors, hung 10 ft., spaced 32 by 30 ft., staggered 



either bare or equipped with painted conieal shades which con- 
centrated the Hght directly beneath the unit. The reflectors on the 
arc lamps, if any, were f^enerally of necessity relatively inefTective 
on account of arc travel. 

When the elGcient ^Iazda lamp (^ee Bulletin Index 1 for more 
complete data on Mazda lamps) app^^ared on the market, it very 
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soon replaced both the carbon hunps and tlie arc lamps, and an 
intermediate practice came into vogue. :Medium size Mazda himps 
with suitable steel reflectors were used for what is known as locaHzed 
general or group lighting; 40-, CO- and occasionally 100-watt lamps 
were the most widely used. Lamps were hung from 8 to 10 ft 
high and located sijccifically witli reference to the machines. Direct 
lighting was the rule. 

A few years ago the Research Laboratory of the General Electric 
Company discovered the governing principles of the gas-filled 
lamps, known as .AIazda C, and this made high candle-power lamps 
of very high efficiency avrdbble. In other words, it is now possible 
to get as high as six times the amount of light for the same power 
in Mazda C b-imps as again- 1 the old carbon lamps. 

Paralleling the introduction of the ^L^zda C Lamps came 
improved mill conditions witli higher ceilings. Overhead obstruc- 
tions grew less, inlividaal or group machine drive replaced line 
shafting and made conditions much more favornlde to o-eneral 
illumination. The larger size Mazda C lamps are more efficient 
thaji the smaller ^izes, ofl"cring another reason for tlieir use. The 
growing recognition of the good qualities of indirect lighting has 
caused even these systems to be installed in a number of mills. 
^ General illumination is secured by unlforudy li<;],ting an area, 
irrespective of the location of machinrry. In this system all parts 
of the room receive apj^roximatcly tlie same amount of light This 
systom approaches daylight in character and uniformity. General 
dluuunation, where fea>ib]e, is to be preferred to local lighting, 
^ewer outlets are required, lessening wiring costs. Ilenewal costs 
are lower, as lamps hanging out of reach are not so likelv to be 
broken. Rdk^ctiag e(,uii)meut does not become useless through 
constant handling. The room is far more businesslike and is more 
elieernd. With local lighting there are series of verv bright spots 
^nth intermediate places in comparative darkness. Accident 
hazard ,s increased under the.se conditions, and workmen lose 
considerable time adjusting lamps to suit their whims 

To o},tain effective illumination of any sort, local or general, 
amps must b. equipped with suitable reflectors to protect the eye 
from the bright filament and to direct the light on the work. Many 
types of reflectors having various proi>erties are standard, as out- 
lined in liulletin Index 2^2 



TEXTILE MILLS 



7 



There are two principal groups of reflectors, metal and glass. 
Glass reflectors are opalescent, prismatic, or mirrored. The 
opalescent and prismatic glass reflectors are not very extensively 
used in textile mills. Dust and dirt collect on any lighting equip- 
ment, and with translucent reflectors is much more noticeable. 
Such reflectors, however, are often quite desirable on account of the 
light emitted upward, which makes the room appear more rheerful. 

If a good cleaning system is maintained, there should be no 
reason why such reflectors should not receive much wider use. In 




Fig. 4 

Drawing Frames in a Cotton Mill as lliey Appear by Night Under a High Intensity of 

General Illumination. Deep bowl enameled steel reflectors with 500-watt 

Edison Mazda C lamps are hung 16 ft. above the floor on centers 

spaced ii by 33 ft. 



fact, some mill superintendents prefer translucent glass reflectors 
for the following reasons: Cleaners in sweeping dow^n are very 
likely to strike metal reflectors heavy blows and break the lamp. 
The translucent reflector ap2)ears more fragile and the workman 
is not likely to hit it a heavy blow. Dense, opal, direct lighting 
reflectors are very efficient and low in first cost. The prismatic 
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and mirrored glass reflectors although of somewhat higher first cost 
give high light output. 

Whatever system of lighting is used, however, the question of 
proper maintenance and cleaning is of such importance to obtain 
satisfactory results that it has seemed advisal)le to treat this phase 
of lighting practice in a separate bulletin, Index 14. 

Steel reflectors are generally recognized as a standard industrial 
equipment. They are made in two finishes: while porcelain enamel 




Fig. 5 

Night View Do^^n an Aisle of Twisters. Localized general Ulumiuatioa is use. 
account of the low ceiling. 75-watt Edison ]Mazda C lamps in aluminum 
fanish deep buwl steel reflectors are 12 ft. :it)ove the floor on centers 

spaced 8 by 16 ft., staggered every aisle 



and mat aluminum. In most industries porcelain enamel is far 
more widely used and iu..tly so. It presents a surface which is 
virtually glass. It can be easily cleaned and its luster is not de- 
stroyed 1 >y scrubbing. It is not affected by moisture or acid fumes. 
After cleaning it returns to practically initial efficiency. The 
aluminum finished reflector is widely used in cotton nulls.' Many 



TEXTILE MILLS 



9 



installations arc to be seen in which the reflecting surface has prac- 
tically peeled off or become so dirty that it is useless. The high 
humidity has a deteriorating effect on the aluminum finish. The 
greater first cost of porcelain enamel is well justified in view of 
its durability. 

It is very desirable that the ceilings and walls be light in color 
to reflect such flux as strikes them. Much interesting data on 
methods of painting will be found in Bulletin Index 15, "Effect of 

Color of Walls and Ceilings on Resultant Illumination." 




Fig. 6 

These Slubbers and Roving Frames Are \'ery Well IlluiainaLcJ by a General Ligliling 

System. 500-w;itt Edisun Mazda C lamps in dome-shaped enameled steel 

reflectors are placed clo^e to the 18-ft. ceiling on centers 24 by 33 ft. 

Certainly one could work efficiently in any part of this room 



A consideration of the color of light is necessary for those 
textile processes involving color matching, and an interesting 
analysis of this question is given in Bulletin Index 3, "Color of 
Light in Merchandising and the Industries." 
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Present Practice in Lighting Textile Mills 

There are certain general rules which might be laid down on 
the question of the best methods of lighting any interior. Of course 
there will be exceptions to these. 

From a standpoint of wdring costs, it is desirable to keep the 
number of outlets at a minimum. Also considering lamp efficiencies 
the larger the lamp the greater the light output per unit of power 
input. It is obvious that this could be carried to an extreme and 
make the lighting practically worthless. How^ever, assuming that 
it is advisable to use large units, let us consider what features limit 
the size. 

1. Ceiling Height 

The angle at which the liglit strikes the work is controlled by 
the hanging height. In other words, lamps htmg 20 ft. above the 
work on 20-ft. centers give the same results as lamps 10 ft. above 
the work and on 10-ft. centers. All other items being equal, a 400- 
watt Mazda lamp, 20 ft. high, would do the same work as four 
100-watt lamps 10 ft. high. 

S. Overhead' Ohdrudions 

If the counter-shafting, piping, etc., is present in quantities, 
it is apparent that bad shadows would be cast by large lamps widely 
spaced, which might be avoided with small lamps placed more 
closely together. 

3. Size of Bays 

The mill is usually divided into bays by posts or columns and 
for the sake of appearance, as well as ease of construction, it is 
essential to space lamps symmetrically with regard to bays. This 
has an effect on the size of the lamps. 

4. Overhanging Parts of Machines 

Even if there are no general overhead obstructions, if the 
machine projects far over the work and lamps are widely spaced, 
then certain machines, while they may have even lighting on the 
tops, may produce dense shadows on the work. 

5. Color of Walls, Ceiling and General Surroundings 

^ If these are light, reflecting well, then considerable difTuseness 
IS introduced into the illumination. This eliminates dense shadows 
and permits wider spacings. In cotton mills working on white goods, 
the illumination on the under sides of machines and harnesses is 
aided very materially by the light reflected from the warps. Even 
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if reflectors are used which send no light to the ceiHng, the looms 
reflect so much light upwards that the ceiling always appears bright. 

6. Degree of Accuracy of the Work 

Some processes are very exacting, requiring minute inspection. 
Others demand merely enough light to see all parts of the machine 
clearly. This, of course, has an effect on the manner in which tlie 
illumination is supplied. 




Fig. 7 



Night View uf a Spianing Room. General illumination is used. 100-watt Edison 

Mazda C lamps in aluminum finish bowl reflectors are hung 14 ft, high, 

spaced 11 by 14 ft. The distribution is such that excflKnt light is 

had on vertical surfaces. The whole room is uniformly 

illuminated, cheerful and safe 



In those processes involving single threads (for example, 
doubling or spinning, etc.) moderate general illuniination is suffi- 
cient, but where the threads become grouped together as in warping 
and weaving, special ligliting, increasing in Intensity as the cloth 
approaches completion, is required. For such work localized general 
illumination is needed. 
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Taking: these items into consideration, it is apparent that 
one cannot lay down specific recommendations which will cover 
mills of varying constructions. Assuming that there are no struc- 
tural difficulties to interfere, we may lay down certain rough group- 
ings and analyze the processes in the textile mill as to the group in 
which thov belonff. 

All figures given below apply to direct lighting alone; where 
the indirect systems are employed they should be increased bv 
25 to 50 per cent, depending on local conditions. 




Fig. 8 

Localized General Illumination Applied to Cotton WannTS. One 75-wat 

Mazda C lamp in deep buwl aluminum finish, intensive reflector is pi 

above each reed and a similar 40-watt extensive unit over each creel 



A, 



Rough Work, Requiring Nn Discernment of Defails {Genera! 
Illumination of Approxintatdij 114 Foot-camlles) 
Ceiling below 12 feet— 100-watt Mazda C lamps on ^2()-ft. centers. 
Ceiling 12 to 16 feet— T50-watt Mazda C lamps on 2.5-ft. centers. 
Ceihng above IG feet— 200- watt Mazda C lamps on 30-ft. centers. 
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On these wide spacings, the howl enameled lanip in the shallow 
dome porcelain enameled steel reflector is usually best suited. 

B. Wurk Requiring Obserraiion of Machine Operation and the Like 
{General lUuininatiim of Approxiniafely 4 Foot-candles) 
Ceiling below 19 feet — 75-watt or 100-watt ^Mazda C lamps on 

10- or 1^2-1't. centers, respectively. 
Ceiling 19 to 16 feet — 150-watt Mazda C lamps on lo-ft. centers. 
Ceiling above 16 feet — '■200-watt Mazda C lamps on 18-ft. centers. 




Fig. 9 

A Thoroughly Modern Weave Shed as it Appears Under Artificial Illumination, 200- 
watt Edison !^Lv2DA C lamps in reflecto-cap units are hung 15 ft. high, spaced 
21 by 24 ft. This r«'flecting device is designed to give excellent dif- 
fusion and minimize glare. It is of interest to note 
the ulji»cnce of overhead obstructions and the 
general neatness of the entire shed 

Most installations should employ bowl enameled lamps in RLM 
dome or bowl type porcelain enamel steel rcfliM-tors, alflmugli clear 
lamps in enclosing globe fixtures and special units, such as the 
reflecto-cap equipment, find application. Where sucli devices, with 
higher absorptions than the open reflectors, are employed, the 
suggested spacings should be diminished or larger lamps used on 
these spacings. 
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Work Requiring Discrimination of Detail {General Illumina- 
tion of Approximately 8 Foot-cajidles) 

Ceiling below 12 feet— 100- watt or 150- watt Mazda C lamps on 

9-ft. or 11 -ft. centers, respectively. 
Ceiling 1-2 to IG feet— ^00-watt Mazda C lamps on 13-ft. centers. 
Ceiling above 16 feet— SOO-watt or 500-watt Mazda C lamps on 

16-ft. or 20-ft. centers, respectively. 
Reflector equipment as outlined above should be used. 




Fig. 10 

S^mewhf;'n^^ TW Tape Looms with the High Racks which Cast Shadow 

SJ^I h J'^^ ''^- TC"^'^ ^^^°^ ^^^^^^ C lamps in semi-ind.rect 
^i fl *^" used here successfully. The ceiling is light in 
color, reflecting well. All parts of the machines stand out 

clearly m this night photograph 



Cotton 



Openers or Bale Breakers and Pickers 

The work done in this department is not in the least exacting. 
xMatenal is handled in bulk and there is no demand for dose vision, 
although for safe operation, all moving parts must be clearly visible. 



TEXTILE MILLS 15 



The general illumination scheme 'M" outlined above will he suit- 
able. Figs. 1 and 2 show rooms of this character as they appear by 
night under such ligliting conditions. 

Carders and Dratring Frames 

The material has not yet been reducetl any great amount in size 
and scheme 'M" will prove reasonably satisfactory; in fact, such an 
arrangement is used by a number of mills. Better practice, however, 
seems to favor a higher intensity of general illumination us produced 
by arrangement "B." The old scheme of having small lamps 
(40 watts) close to the machine, is rapidly being al)andoned. Figs. 
3 and 4 show, respectively, cards and drawing frames lighted to an 
intensity of about 4 foot-candles. 

I Slubbers, Intermediaies, Speeders, Spinning Frames, Twisters and 

Spoolers 

It is true that the thread becomes successively smaller in these 
processes, yet they present the same lighting requirements, with 
increasing quantity of light as the thread approaches completion. 
One feature is quite important, good illumination on vertical sur- 
faces, for tlie spindles are in this plane. A reflector which concen- 
trates the light is not applicable. 

If the ceiling is low and the frames liigh, it is quite apparent 
that general illumination is not well suited. Under these conditions 
outlets should be located over the aisles between machines. It is 
often advisable to stagger the lamps in alternate aisles; 60-, 75- and 
100-watt ]\Iazda lamps are used for this purpose, on centers from 
10 to 18 ft. Fig. 5 shows the localized general lighting scheme 
applied to twisters in a low ceiling room. If lamps can be located a 
reasonable distance above the tops of machines (at least 6 ft.) 
the method *'5" general illumination will prove well suited. 
Figs. 6 and 7 show^ this scheme in use. 

Warpers 

This is one of the most exacting propositions in the cotton mill, 
for each thread must be seen distinctly as it passes froju the creel 
through the reed to the beam. It can, how^ever, be well accom- 
plished under general illumination sup])lied as suggested under 
"C" Some mills still utilize the localized general lighting scheme 
where one 60- or 75-watt Mazda lamp In bowl-shaped steel reflector 
is hung about 9 ft. above the floor over each reed and creel. Fig. 
8 is a night view of such lighting. 
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SJa,s-hcrs 

The general lighting according to system. "v4" applies here, or a 
localized general arrangement of small lamps and suitable reflectors 
at both ends of the machines is also used. 

Drarmng-in or Tying-in 

The portion of the plant devoted to this operation should be 
provided with general illumination from lamps arranged according 
to "C" referred to. 




J-TO. 11 

General Illumination of a Cotton Weave SLud. 100-watt Edison Mazda C lamps in 
dome-shaped enamnled steel reflectors are hung U ft. liigh on centers 

12 by 22 ft. This arrangement is much mnro officiont from 
every standpoint than Ihu old style drop lamps 



Looms 

The weave shed is undoubtedly the jjart of the mill which 
receives the most attention in regard to the lighting. Here it is 
necessary to detect at once any flaw or breaking of a thread. 

A few years ago it Avas deemed essentia! to have a drop or local 
lamp close to the work over each harness with possi})Iy an additional 
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unit in tlie rear alley. Recent experimentation, however, has proven 
that high intensity general illuminatiun, with all its advantages 
as outlined in previous sections, is most feasible. Mazda lamps 
with dome or box\l steel reflectors, reflccto-cap units, enclosing 
globe fixtures, semi-indirect and even totally indirect equipments, 
have all been applied. Typical weave sheds, as they appear by 
night are shown in Figs. 9, 10 and 11. 

Wliere very low ceilings or where overhead drive and its multi- 
plicity of shafting are found, then it is often necessary to apply the 




Fig. 12 

Mazda C Culur-iualchiug Units as L'iscd for Cotton Classification. Work of 
character requires a liglit which is accurate and constant in color quiility 



this 



localized general ligliting scheme. For white goods on standard 
looms, the most practical unit for this purpose is a 100-watt bowl- 
enameled ^Iazda C lamp in an RLM dome steel reflector, hung 
about ft. above the flour to each group of four looms. This 
places the outlet between every second pair of machines above the 
weavers' allev. 
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For wide looms (34- to 7^2-In. goods) one 75-watt Mazda lamp 
in a similar reflector above the weavers* alley between each pair 
of machines. Where dark goods are being made on either size 
loom, the next larger lamp should be employed with the arrange- 
ment as stated. 

The distribution of light from the scheme suggested is such 
that the rear alley will be well liglited. There will be plenty of 
''cross light" and the shadows practically eliminated. 

Inspectiyig 

This department should be provided with general illumination 
scheme "C" with the lamps properly located in reference to the 
inspection tables or benches. Where goods of different colors or 
bleached and unbleached material is handled, the Daylight Mazda 
lamp is especially well suited. This form of illuminant helps 
materially, although not exact enough for the most discriminating 
color matching. 

Packing and Shipping 

The methods outlined under "^" and *'5" will prove suitable 
here, depending on the character of the work, the lower intensity 
for the rougher work. 



Wool 

In general, the goods in woolen mills are darker in color than in 
cotton mills, consequently, it is necessary to provide somewhat 
higher illumination. The classification given under cotton mill 
processes, namely, ".4," '' B" and '*C" will be followed. It is 
advisable, however, to reduce the spacings given in order to provide 
the higher illumination. 

Sorting and Degreasing 

General illumination according to scheme 'Vl" meets the 

requirements of these two processes as the work carried on is not 
exacting. 

Washing 

This process requires only a low intensity of illumination. 
^\lth certain arrangement of machines it is possible to employ the 
general system of illumination, but for most layouts better results 
may be obtained by locating medium sized Mazda lamps in RLM 
dome reflectors at the entrance and delivery ends of the machines. 
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1 

Carding, Combing and Drawing 

The older method of illumination by employing a local lump 
for each machine is rapidly being superseded by the general system. 
Some of the older mills use but a low intensity; the more progres- 
sive, however, are following the practice outlined under "5." 

Roving, Spinning and Twisting 

The method of illumination to employ for these processes 
depends, to a great extent, on the construction of the mill. Since 
illumination is required on a vertical plane, it is obvious that if 




Fig. 13 

Night riiotograph of the Mule Spinners in a Woolen Mill. 60-watt Edison Mazda 
lamps in deep buwl aluminum finish reflectors are located above the head of 

the frame and over the aisle between the two rows 



the ceiling is low and the frames high, that the general system will 
not be applicable. In this case it is common practice to locate 
lamps over each aisle between machines. If possible, it is advisable 
to stagger the units in alternate aisles. From 60- to 100-watt 
Mazda lamps are usually employed, depending on the number of 
lamps used per machine. 
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W'liere the ceiling is comparatively high, it is possible to employ 
the general system of ilhimination, see *'5," with complete satis- 
faction. 

Pur mule spinners, the general system of illumination is also 
applicable. It is advisable to locate the lighting units in a row 
over the center of travel of the mules; CO-, 15- or 100-watt Mazda 
lami)= are hung from 8 to 10 ft. high, spaced on 10- to l'-2-ft. centers, 
and equipped with bowl or dome-shaped steel reflectors. Tliis 
arrangement, using 60-watt Mazda lamps and bowl steel reflectors, 
is shown in Fig. 13. 




Fig. 14 

Wool Warpers Lighted by the High Intensity General Illuininalion Stheme. One 

400- watt Edi!5nn M s.zda C lamp in dome-shaped enameled steel reflector is 

located in the center of each ii-fi. bay close to the 19-ft. ceiHng. 

The room is very neat and cheerful 

This process requires good illumination at both the reed and 
creel. Altliuugh many mills employ local lamps over the creel and 
reed, consisting of 75- or 100-watt Mazda C lamps in bowl steel 
reflectors, experience has shown that the conditions may be ade- 
quately met by the system of general illumination of guide "C." 
An excellent ilbi.stration of ihU is shown in Fig. 14. 
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Tying-in 

High intensity geueral illumination meets the requirements of 
this portion of tlie mill. 

Wealing 

The weave room requires excellent illumination for it is neces- 
sary to detect at once any flaws or broken threads. Although it is 
quite common practice to employ a local lamp over the lay of each 
loom and one over each rear alley, experimentation has shown that 




Fig. 1j 

A Combination of General and Local Lighting is Used for These Woolen Looms. One 

100-watt Edison Mazda C lamp in mirion d glass bowl-sljitpi d reflector, 13 ft. 

above the floor is located in the center of each 20-ft. bay. Two 40- 

watt M.vzDA lamps in enameled steel bowl reflectors are 

used u\ er the front of each luom and a similar unit 

is placed over the aisle between tlie 

backs of adjacent looms 

the general illumination scheme *'C" is far more preferable. Direct 
lighting with bowl or dome steel, semi-indirect and totally indirect 
have all been used to complete satisfaction. 

Where the weave shed has a low ceiling and there is considerable 
shafting and belting, it is always advisable to go to the localized 
general system of illumination, using a 100- or LjO-watt Mazda C 
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lamp for each group of four machines. With wide machines (54 to 
72 in.) a 15- or 100-watt Mazda C unit should be located above the 
weaver's alley at each end of a pair of looms. Some mills still 
employ the combination of general and local lighting, as shown in 
Fig. 15. 

Silk 

Throwing Frames 

Though the operations themselves are automatic or nearly so, 
it is necessary that the operator can readily discern spent spools, 
broken threads, and the like from any position in the aisle. 

Formerly, under the localized lighting schemes, the operator 
was compelled to move the lamp and reflector back and forth to the 
source of trouble. Ofttimes the part of the frame between units 
was neglected because the operator could not discern trouble in 
these areas of little or no light. With the appreciation of this 
fact and also of the excessive lamp breakage, the lamps were grad- 
ually raised higher and higher in order that the cones of light from 
adjacent lamps might overlap and cause the dark spots to dis- 
appear. It was further found that reflecting equipment main- 
tained its effectiveness longer because of less handling. In view 
of the above, general illumination, see **i?," using RLM dome 
reflectors, is coming into use, as shown in Fig. 16. 

It is necessary sometimes in preparatory processes where dark 
soft silk is used continually, to increase slightly the size or number 
of lamps. 
Winding and Qiiilling 

The physical characteristics of these processes are practically 
the same as for the throwing operations. As a rule these processes, 
being slightly less automatic in operation, depend a little more 
strongly on the personal element. 

Where universal machines are used and quilling is performed 
directly from the skeins or where the revolving swifts of the winders 
are located at the top of the frame, it has been found advisable to 
use arrangement "C" rather than the arrangement "5." 
Swiss Warpers 

Compared with the horizontal type machine, the Swiss warper 
is very much more compact. The reel or beam is seldom over three 
yards in circumference and hence not high enough to cast objection- 
able shadows, the reed is somew^hat wader, permitting a greater 
distribution of threads and the creel usually smaller and more 
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compact. All these factors combine to make well diffused general 
illumination of a high intensity practicable. Tliis system of lighting- 
is pictured in Fig. 17. 

If the room is so finislied and the surroundings will permit, 
the indirect or semi-indirect systems conld be very well adapted to 
warping on account of their excellent diffusion and absence of 

annoying shadows. 

Ilorizonial Warpers 

Since tlic reel of the horizontal warper is sometimes eight yards 
in circumference, it is necessary that outlets should be carefully 




Ftg. IG 

Wmdmg Can be Aeconiplished with Maximum Efficiency if Such Lighting as This is 
^ui)plied. lOO-wiitt bowl-frosted Edison Mazda C lamps in enameled dome reflec- 
tors are hung 10 ft. above the fluor on 12-ft. centers, 6 ft. between 

rows, staggered 

placed. When full, the reel presents a wall, shutting off the light 
from those areas back of the warper. 

Where individual warpers are to he lighted a 75- or 100- watt, 
bowl enameled Mazda C lamp, dependent on tlie nature of tlie 
warp, should be provided, equipped with a dcnne type reflector. 
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This slioiiM be hung about ft. from the floor and placed over the 
beam. The position of the Unnp should be such that the operator, 
when ** beaming off," will not cast a shadow on his work, and the 
!i right should be regulated so that reflections from the reels when 
revolving are not annoying to operators. 

Warpers are usually arranged in rows with tlie beam ends facing 
each other and forming an alley between, in which the operators 
work. In this case the same type of unit should be placed between 




Fig. 17 

The Lse of 100- and 2U0-walt Edison MazdaC Lamps with Opalescent Enclosing Glof)tM 
and Exlernal Reflector i.s Shown in Tliis Night Pliulugrapli of Swiss Warpers, 

Outlets are TH jjy 13 ft, and lainji^ ft. aliove the floor 



pnir^ of mnrfiines and centered in the rear alley, Tliis arrangement 
provides light on each beam from bolli sides and avoids the likeli- 
hood of shadows. 

A tiO- or 75-\vatt Mazda lamp eqn!i>ped with a bowl reflector 
should be hung from 2 to 5 ft. above the reed* 

At the creel, tlie requirements are not nearly so rigid, and 
hence, can be given somewhat less intensity. A 40- or 60-watt 
Mazda lamp with bowl or dome reflector is adequate. 
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For isolated or individual machines, the lamp shouM be centtTed 
over the creel and from IS lu. to 2 ft. in front. This unit should be 
placed so that objectionable shadows of the operator are not in 
evidence. In the ordinary arrangement of warpers, the lamp should 
be hung between creels so that each creel receives light from the 
two sides. 




Fig. 18 

A Combination of Localized General and General Illumination is Used for These 

Horizuntal Warpers. Medium candle-power Edison Mazda lamps in deep 

bowl steel reflectors are liung over the ereel, m d and l:)eam- Larger 

lamps in dome-shaped refleetors provide general lighting 

and make the room cheerful 



Wearing 

Weaving is the most Importaut oporutioii i[i the mill and the 
hghting of the loom nmst receive the most careful attention. In 
this operutioii, more than in any otlier, the personal element plays 
a large part. Mistakes in weaving are disastrous and costly, more 
so because in this process there is invoh^ed tlie work of all other 
processes. 
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For j^lnifi or l>()X looms, \n1i(T(* \hv mimIxT of .sliafts arc* not 
»;:-.-l r lliuu fj\*'. it ]ui> brru ftniiit! lliat 100- or 150-\valt, ]h>\\] 
ennmoled M k7d\ i lamps and donn^ n'fltutors plactul Ix^twoon rows 
of loouLs, one su<'li unit to every four nuuhineN (loiali/iMl iriMirral 
!*,^iti! ;' will ]t Tinit the <'l!ici(Mit oprration of tlu* loom. It is al-o 
\Vi 11 to [)la('e at iiit<'r\ ali* of e\ ery lour niaclnn(*s a la!n|) of the .same 
s' - t^e ot' .iTniij^ tilt* aisl/s at the sld<^ of llie room. This 

permits repairs to he made and eount< raets sha(h)ws. 

Wl- re the nuniher of .shafl>- arc considerably ^rcMter or wliere 
tJ. pir^l h»'»iiis are ti^^etl, it herofues V(*ry didirnlt to supply snfli* 
< ienl h;*!!! hv auv oilier tliaii a localized .s\ stem. 

F^ ft « « 

\\it!i *. 1 <T locali. I }i<ii* ral ilhnniii:!! Ion, it woidd h<- 

extremely hard to thrv-ad the eye of the InuhlU' iu looms of t lii > kind, 

on a< • lut ' ** *... !n\\ V from <jv ; hau- lu^ parts. Ulid<M' tin -■ eon- 
^^,|;,,. ] rn] h':7'^5ML^ -'lould 1 invtaUe<l. T\\r \0 and OOwatt 
•- - - *»f Ma^...a lamps are prefi ral.h, equljtped uith howl r<(hu-1*>rs 
f the 1 j' ' ^'"'^ Tl. hiiiip- ^ ould I huM;^ o r lh<* harn< 

<»r UeU.c^.ii li.w liarn^^^s and the r(M*d and the <'or<l h'lijr em>njdi 1o 

j i! r ' |»1 1 of th<- laii.^. I'» the h I ad\ anlap^e wheii Irouhh- 

tK'Ctir ^M' h an r'r" ■n^i'^^M vit ayv ^ ■♦' in Ft ' 11> 

1^ ..-:!]. uf tlif 1(>( al luoiii lj;:lit iif. ;i ;j(ii(ial illuiiiiiial inii 

iiliti I ...^., oiilu I '..* !l I'-^liIrd as well as tlir aisle |j«tw<MMi 

' ' i' ' '1 r<'ll ' C , ;..; .r> fr.iiu ! '^Iraln. Tlif 



(> 



f<»"' ' ''■' "'f !■ " f'y^ V. '1 lo-' in;: froTn rom]»ara1i\ <• <larK» 

;it<» I of l!., lu-j.ii <,4,..,ul Lc* Hvoidc il iiiilc'-s ninplc pro- 

\j-if>n is r-^- l.tr a ; '; r.d li ' '" t i 



r. .. / 



id 



' . T 1 



All ll ixih ." ^!«<1 lia.', I»i'«ri 1ri'<l <mi( atifJ fonrid ^ 

fartnn- r- ' r a< * ' ^ raliii;j r(.it<lltl< -i. TI .!.tip «nitlliii<l 



n'»t in HI s(i, ^'"-nrflM al. If tli^y ar<» 8p])ii«'(i willi rliscn'tif)n 

^ ' ^•<' II" ■ aL.ii' \ t'...t the r^'iliii}.' will \)ru\c Miilaldc for 

Gcii i1 in ..iiln«ti<in lar,«1y pi i veil In trcmltlf from ''"idows. 
I iMif-r nr '"luirv - ' . 1' ill ]. jfTl< iinl difTu : ui so tl-.l 

1' \Nill ^ti!l \,v jil«n'. (.fulfill to cieftrl> ^' . all ihrtadH. 
In <f#M.;^T,,j,^. 4i ,. ) (,^i^ ^y^t^- i for a '■ xtilc mill, tlw- ' II* 

- - Ml t !»«• kipt HI tjillid ; 
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1. There must be sufficient light of the proper quality on the 
work- 

2. Glare due to hrilliant liglit .sources or reflected from puH^^hed 
surfaces must be avoided in order that operators may see to per- 
form tlieir work without undue eyestrain, 

3. Diffusion and proper direction of liglit are necessary to 
eliminate sharp shadows. Moderate light on side walls not only 
helps in this connection, but also makes the room more cheerful. 
Too much Hght on the walls is tiring. 




Fig. 19 

Local Lighting of Silk Ribbon Looms, Two 60-watt Edison Mazda lamps in deep 

buwl ^LcL'l rL-flcctors are hung over each machine. If the ceiling is unsuited 

tn all in<liii^ct system, then such a scheme as this is essential for there 

are many overhanging parts to cast shadows 

4. BciiiJes the light on the work, a moderate intensity >lu>ulJ 
be provided on intermediate sections, so as to eliminate dark spaces. 

.5, Any sy extent installed in the mill should be simple in arrange- 
ment. relia!)le in operation, and as low in operating cost as is 
possible. 

Tn no case, however, sliould good lighting be sacrificed for such 
a saving, because in the long nm this would be found to be poor 
economv. 
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The Fooi-candle Meter 

Yot] should know the lighting reciuireiiicnts of your mill; equip 
it to meet these and then maintain the lighting devices as care- 
fully as you do your macliines. This makes necessary an instrument 
with which you may readily measure your illumination and know 
wliethcr it is of sufficient intensity and proper distri})ution for the 
most economic production. 

The Foot-candle Meter is such an instrument. It is a small 
self-contained meter, selling for $25. It is easy to read and 
of sufficient accuracy to be of real jjractical value. Without such 
an instrument you cannot know whether vou are maintainiuL^ the 
higher productive intensity or whether you are even conforming to 
the legislative industrial ligliting codes. It is money in your pocket 
to know and maintain recognized standards of illumination and the 
Foot-candle Meter will help you. 

If operators complain of inade(|uate illiimiiuition, this instru- 
ment will permit you to check the "light on the work." In con- 
nection witli trial or experimental installations or in {)lanning tlw 
layout for new buildings or changed arrangements of machinery, 
it is invaluable. 



Salea Offices are located in all the 
Prinrijal Cities oj the United States 
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